pISSN 1229-1153/eISSN 2465-9223 J. Food Hyg. Saf.
Vol. 39, No. 3, pp. 273~280 (2024)
https://doi.org/10.13103/JFHS.2024.39.3.273

Journal of Food Hygiene
and Safety

Available online at http://www.foodhygiene.or.kr

B2 £E22] Salmonella Typhimuriumoj Tfjgt
T HFAUS A M2 NN fat

X0l -

HpRIR

EREEERRET D

=3 2
a5
3

o3t (F)N &4

LR

—

Antibacterial Mechanism and Salad Washing Effect of
Bitter Orange Extract Against Saimonella Typhimurium
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ABSTRACT - In this study, the antibacterial activity and mechanisms of bitter orange extract, a natural antibac-
terial agent, were investigated, with a focus on its potential application in washing water for controlling Salmonella
Typhimurium contamination of salad, a ready-to-eat food. The minimum inhibitory concentration (MIC) of bitter
orange extract against S. Typhimurium was determined using the broth dilution method. Subsequently, S. Typh-
imurium was exposed to various concentrations of bitter orange extract (1/16 MIC-2 MIC) and growth curves were
measured. Following treatment with bitter orange extract, we investigated its antibacterial mechanism by measuring
intracellular reactive oxygen species (ROS) levels, alterations in membrane potential and integrity, and nucleic acid
leakage in S. Typhimurium. Additionally, salads artificially contaminated with S. Typhimurium were treated with dif-
ferent concentrations of bitter orange extract using the dipping method for various durations to assess the reduction
effect. The MIC of bitter orange extract against S. Typhimurium was 195.313 mg/L, and bacterial growth was com-
pletely inhibited at a concentration of 1 MIC. Furthermore, an increase in bitter orange extract concentration cor-
related with elevated intracellular ROS levels, membrane potential disruption, membrane damage, and nucleic acid
release. Importantly, salads treated with bitter orange extract exhibited a significant reduction in S. Typhimurium
counts compared to the control, and prolonged treatment times resulted in further reductions in bacterial counts. Bitter
orange extract was more effective than sodium hypochlorite and can be used as a safer salad wash. These findings
indicate the potential treatment of salads to prevent foodborne illnesses.
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Fig. 1. Growth curve analysis of S. Typhimurium with various
concentrations of bitter orange extract.
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Fig. 2. Effect of bitter orange extract on intracellular ROS pro-

duction in S. Typhimurium, different lowercase letters indicate
significant differences (P<0.05) in relative fluorescence unit.
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Fig. 3. Effect of bitter orange extract on membrane damage in S.
Typhimurium, different lowercase letters indicate significant dif-
ferences (P<0.05) in relative fluorescence unit.
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Fig. 5. Effect of bitter orange extract on membrane potential in S.
Typhimurium, different lowercase letters indicate significant dif-
ferences (P<0.05) in relative fluorescence unit.
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